Background Data collected using the South Australian chronic disease and risk factor surveillance system were analysed in order to monitor changes in the prevalence of overall health status over time.
Background
Increasingly, a single question asking respondents to rate their general health is being used in health surveys as an indication of overall health status. If a comprehensive coverage of health status is not required, a single question has great advantages, such as decreased cost and ease of interpretation [1] . The most common general health question has been adapted from the first question of the Short Form 36 (SF36) [2] and is commonly referred to as the SF1. The general health question is the first question of the suite of Short Form questionnaires, and as a single question has been used in a wide variety of other health and wellbeing questionnaires to examine health related quality of life.
Responses to the SF1 can be used as a general indicator of self-reported health and wellbeing [3] , and the SF1 has been found to be a strong indicator of future health care use and mortality [4] . SF1 provides subjective information about health status and presents an alternative measure to that derived solely from the prevalence data regarding illness, death or service use [5] . It has often been used internationally in surveys to assess the general health of the population [6] ; those who experience various chronic conditions, such as diabetes, asthma and cancer; and patients undergoing specific treatments [7] [8] [9] [10] [11] [12] .
At the national level, the SF1 has been used in the 1989 Australian Health Survey and the 1995 , 2001 , 2004 -05 and 2007 . These results have been reported in the Australia's Health report series [14] , as well as in the Social Health Atlas of Australia in 1999 [5] . The Australian Bureau of Statistics (ABS) has compiled a report concerning characteristics of people reporting good or better health, in which the content validity of the SF1 as a measure of health status was explored [3] . It was stated that although the SF1 is a measure of perceived rather than actual health, research has indicated that selfassessed health status is a predictor of mortality and morbidity.
While self-assessed health status may not always be a measure of the respondents 'true' health status, it does reveal something about the respondent's perception of his or her own health at a given point in time [3] . Monitoring self-assessed health within Australia may also help to develop an understanding about the perceptions of the proportion of people who report good or better health, yet also present as high risk drinkers, current smokers, have a sedentary lifestyle or who are classified as being overweight or obese. Research shows that Self reported overall health status: Implications for intervention strategies Tiffany K Gill 1 , Danny Broderick 2 , Jodie C Avery 1 , Eleonora Dal Grande 1 , Anne W Taylor 1 overall health status indicates an individual's own sense of their condition [15] . Thus if an individual's or population's own rating of their health is at odds with their actual health or risk factors, opportunities for targeted health promotion programmes are presented. Of interest is the relationship of poor overall health status and health equity issues [16] . Confirming the relationship between ill-health and inequality within the Australian context should lead researchers and public health practitioners towards further inquiry into the causal nature of these relationships as well as inquiry into determining the most appropriate range of locally relevant intervention strategies.
The aim of the present research was to analyse data collected by the South Australian Monitoring and Surveillance System (SAMSS) to firstly, assess changes in the prevalence of selfreported health status over time and secondly, to determine the relationship between the SF1 and a range of relevant chronic conditions, health related risk factors, demographic variables, socioeconomic and other health indicators.
Method
The SF1 has been used in SAMSS, a telephone-based chronic disease and risk factor surveillance system, since 2002 [17-18] . All households in South Australia, with a number listed in the Electronic White Pages (EWP) were eligible for selection in the sample. Data collected using face-to-face surveys in South Australia [19] [20] estimate that 70% of households in South Australia currently have a listed telephone number. Approximately, 600 completed interviews are conducted on a random selection people (of all ages) each month and the interviews are conducted in English. A monthly sample of 600 (n=7200 interviews each year) was deemed to be sufficient, based on sample size calculations, to adequately demonstrate the prevalence of most adult (age 18 years and over) health conditions or risk factors with a ±3% error. Within each household, the person who had their birthday last is selected for interview. Overall, the response rate for SAMSS from June 2002 until December 2008 has generally ranged between 65% to 70% each month.
A letter introducing SAMSS and informing people of the purpose of the survey is sent to the household of each selected telephone number.
The Computer Assisted Telephone Interview (CATI) system is used to conduct the interviews. At least ten call backs are made to the telephone number selected to interview household members. Replacement interviews for persons who could not be contacted or interviewed are not permitted.
Sample weights are calculated each month to compensate for differential non-response and sample frame under coverage. The data are weighted each month by probability of selection in the household (the number of people in the household and the number of listings in the White Pages), age, sex and area of residence (metropolitan Adelaide and rural South Australia) to reflect the structure of the population in South Australia to the latest Census or Estimated Residential Population (ERP) [21] . The weighting formula for each month is:
Where h is stratum (10 year age groups, sex and area of residence), w h,i is the weighting value for respondent i in stratum h; d h,i is the household size of people (0+ years) over for respondent i in stratum h; N h is the population size of stratum h, n h is the sample size in stratum h; N is the total population size; and n is the total sample size. , smoking status, current high blood pressure, high cholesterol and health service use, number of days off work and days of limited activity due to health were also examined. All variables significant at p<0.25 at a univariate level were included in the logistic regression models [31] . Due to collinearity of individual chronic diseases, the different types of health services and the number of days off work and days of limited activity at work, a combined variable for number of chronic conditions, number of health services and days off work/limited activity at work were included in the logistic regression analysis. Table 1 with statistically significant differences between males and females highlighted (χ 2 =14.73, df=4, p=0.005). Table 2 highlights the differences by age group with younger groups more likely to report more favourable health status and older groups, especially those aged 55 years and over, more likely to report a 'Fair' or 'Poor' status. Table 3 shows the demographic characteristics associated at a univariate level with those respondents reporting a 'Fair or Poor' status. Table 4 shows associations between those reporting 'Fair or Poor' health and self reported chronic conditions, the number of chronic conditions and health related risk factors. There was a statistically significant association between all self reported chronic conditions and risk factors (Table 4) and those reporting 'Fair or Poor' health.
Results
A number of questions were asked to establish days off work and health service use factors associated with respondents reporting a 'Fair or Poor' health status. Respondents were also asked a range of questions to determine how many days off work they had taken in the past four weeks, how often they had used specific health services and the number of health services they had used. All of these factors were statistically significantly associated with respondents reporting a 'Fair' or 'Poor' status (Table 5) .
Results of the multivariate analysis of characteristics associated with reporting 'Fair or Poor' health are presented in Table 6 . Respondents born in a country other than Australia, the UK or Ireland, who were unable to work, those with an education level up to secondary level, had an annual household income up to $40,000, were living in the middle or lowest SEIFA quintile, with one or more health condition, classified as overweight or obese, classified as being at risk or high-risk of harm from alcohol in the long-term, not undertaking a sufficient level of physical activity to confer a health benefit, an ex-or current smoker, those with current high blood pressure, those unable to work and/or carry out usual activities at least one day in the past month, and those who had used one or more health services in the past month were statistically significantly more likely to report a 'Fair or Poor' health status (χ 2 =3989.35, p<0.001).
Discussion
Responses to the overall health status question (SF1) in the South Australian chronic disease and risk factor surveillance system demonstrate that reporting a 'Fair' or 'Poor' health status is associated with a wide range of demographic characteristics, chronic health conditions, health related risk factors, economic factors and health service use. While many of these associations are to be expected (older persons, those with chronic diseases) others are congruent with the social gradient of health literature and health equity literature [32] [33] [34] [35] [36] .
The nature and type of these relationships and their causal direction can be complex and multidimensional. For example, several of the behaviours/risk factors identified in this study (obesity, physical activity and smoking) are themselves associated with socio-economic status, which leads to a presumption that the underlying causal dynamics of health status is greatly influenced by socio-economic factors. These include: access to meaningful and rewarding employment; sufficient income to enable participation in the economic and cultural life of a community; adequate shelter and housing; educational opportunities to allow for ongoing personal development; living in a culturally normative milieu which militates against discriminatory practices based on race, gender, sexuality culture or religious orientation; social support and connectedness; and sufficient access to transport and communication [32, 34] . The relative absence of any combination of these underlying factors can also have an impact on overall health status and on self-reported health and well-being.
Perhaps unsurprisingly, the number of chronic health conditions, current conditions such as high blood pressure, health service use and those who had days off or activities limited due to health were statistically significantly associated with 'Fair' or 'Poor' health status. Gross annual income, education, employment and SEIFA were all significant variables in the multivariate analysis, indicating those of lower socioeconomic status were more likely to report 'Fair' or 'Poor' health. It was also not surprising that physical activity, obesity and smoking -all primary health risk factors in today's society -also played a role. Country of birth may impact on reporting of a 'Fair' or 'Poor' health status due to difficulties accessing health care among this group, a different interpretation of the question or a different understanding of health messages, particularly if English is a second language.
The direction of causality must be made clear and clearly understood prior to any intervention strategy as this will be a key determining factor in the design and development of interventions. The key question being: does poor health status cause lower socio-economic status or does lower socio-economic status cause poor health status? At face value this seems a false dichotomy as it could be argued that it is a far more interactive relationship. Whilst that may be a valid position, there is sufficient evidence to indicate that the greater strength in the causal relationship runs in the direction of socio-economic determinants leading to poorer health status [22, 35, [37] [38] . This is not to suggest that this issue is uncontested. Whilst there are studies which have produced conflicting results [39] [40] [41] , there is considerable evidence that income inequality is strongly associated with poorer health status [35, [42] [43] [44] .
Even having answered this question on the direction of causality, practitioners and planners are still faced with the challenge of: at what level and by which methods to intervene in this complex web of causal relationships. Results presented also indicate that the age and sex standardised proportion of those reporting 'Poor' health status has changed significantly between 2002 and 2008. However, while there is a temptation to design intervention strategies which can appear to have an immediate effect on a specific set of observable behaviours or measurable conditions, such an approach may miss the underlying causal context and lead to interventions of marginal impact. It is also at times difficult to make valid estimates of population impact of such interventions [45] .
As public health interventions become more sophisticated and multi-pronged the necessity for effective and easily applied summary measures grows. The SF1 offers itself as an easy to administer rapid means by which to measure changes in health status at the population level. Whilst controlling for other confounders it is possible that this simple measure can be utilised and understood by experienced researchers, early career investigators as well as practitioners, policy makers and decision makers who may not be familiar with other more complex instruments.
Conclusion
The SF1 is statistically significantly associated with health and risk factors and this has been shown using SAMSS data. This indicates that, in general, the SF1 identifies 'Fair or Poor' health in the case of those with chronic conditions and health risk factors, and 'Excellent, Very Good or Good' health in the absence of chronic conditions. There is also a strong association with socio-economic determinants which have been identified as leading to poorer health status.
The SF1 can be used as an acceptable measuring tool in telephone surveys and it is demonstrating its utility as an ongoing assessment measure. It should be considered for incorporation into the design and development of multilayered multi-pronged public/population health intervention strategies. 
